Background: Burn injuries are associated with a variety of symptoms including pain, pruritis, anxiety and fatigue. Current pharmacotherapy is able to alleviate one or more of these symptoms, but typically requires different drugs for each symptom. An ideal therapy would be one in which several of these symptoms could be assuaged or eliminated by a single intervention. Biofield Energy Therapy is a unique complementary therapy that was designed to help modulate this myriad of symptoms.
Introduction
The acceptance and use of complementary and alternative therapies in the United States is growing. As patients and health care providers explore the variety of modalities not usually associated with traditional Western medicine, it is important to assess their potential benefits through prospective clinical studies. The National Institutes of Health National Center for Complementary and Alternative Medicine (NCCAM) defines complementary and alternative medicine (CAM) as "a group of diverse medical and health care systems, practices, and products that are not generally considered part of conventional medicine [1]".
The complexity of symptoms experienced by burn patients makes them a unique population in which to assess the utility of complementary and alternative therapies. Each year, approximately 1.25 million people in the United States sustain a burn injury [2] . Compared to patients burned prior to 1970, people now more commonly survive burn injuries. Before 1970, a burn injury greater than one third of the total body surface area (TBSA) was usually fatal [3] , whereas a recent 10 year review of the National Burn Repository database showed that a 60-70% TBSA burn now has a survival rate of approximately 53% [4] . While advances have clearly been made in increasing the survival rates of burn patients, this success has not necessarily led to an improved ability to alleviate the longer-term symptoms of burn injury.
Pain is an overwhelmingly common symptom in burn patients [5] and is still known to be undertreated [2] . The pathophysiologic process of burn injury causes intense, repeated activation of the painrelated nociceptors in the burn-injured tissue [5] as well as hyperalgesia [6] . Unrelieved pain after burn injury may beget larger concerns for patients and providers, as chronic pain can lead to further sensory disorders [2] as well as mental health issues [5] . There is tremendous variability in pain experienced by burn patients and we currently have no evidence that age, sex, socio-economic status, ethnicity, occupation or education are reliable predictors of pain [7] . There is, however, promising evidence that genetic factors may contribute to the way burn patients experience pain [8] . Whatever the cause of pain, coping and treatment mechanisms are always needed.
Stress and anxiety are overwhelmingly common following burn injury, impacting both the psychological and physical recovery of the patient [2] . It has been shown that anxiety, depressive, and avoidant symptoms seen later on in burn recovery are able to be predicted by levels of the same issues earlier on in recovery [9] . Pain and anxiety stimulate catecholamine release and these hormones can have catabolic effects on total body metabolism. Catabolism has many adverse effects on burn patients including weight loss, decreased immunity, and poor wound healing and graft take. Consequently, pain and anxiety may chronically and indirectly increase the complications of burns beyond psychological implications. Better, earlier management of these symptoms could greatly benefit this patient population.
Another common sequela of burn injury is pruritis, which is experienced by up to 87% of burn injured patients [2] . The natural tendency to scratch or rub pruritic areas is problematic as these abrasive motions may damage fragile, healing skin or newly placed skin grafts [2] . Additionally, pruritis is associated with depressive symptoms, anxiety, non-specific somatic symptoms, and impaired quality of life [10] .
Currently, pharmacotherapies are the most common types of treatments used to manage the various symptoms experienced by burn patients [3] . There remains great unresolved need for symptom relief and therefore, the necessity for development of additional therapeutic options. Methods of distraction have been used to combat pain in burn patients, particularly virtual reality, with successes attributed to the ability to draw upon conscious attention, leaving less cognition available to concentrate on nociceptive input [11] [12] [13] . Healing touch, touch therapy, and Reiki are all classified as biofield therapies, and are associated with relaxation, decreased anxiety, improved well-being, and healing [14] . These therapies may also tap into the usefulness of distraction to reduce pain [15] . Guided imagery and music therapy have also been used in the orthopedic, cardiac surgery, and gynecology fields to address periprocedural and recovery pain and anxiety [16] [17] [18] . By embracing the usefulness of alternative therapies and increasing the number of tools available to providers, larger numbers of burn-injured patients may be able to experience relief from a myriad of symptoms.
The aim of this pilot study was to evaluate a newly described complementary therapy, Biofield Energy Therapy (BFET), as used in an inpatient burn population. This therapy is designed to alleviate pain, itching, fatigue, anxiety, stress, and to bring a sense of well-being to the patient. It is unclear whether BFET has any effect on burn wounds or the perfusion of skin distant to wounds, though other biofield therapies have shown some effects on the autonomic nervous system, including heart rate and blood pressure [19] . Skin abnormalities and disease are often associated with abnormal cutaneous blood flow, which can be detected by laser Doppler imaging (LDI) [20] . Studies of perfusion in skin flaps using LDI have shown usefulness in predicting flap viability in some cases [20, 21] , while in others, flaps that appeared ill-perfused went on to survive and heal without further intervention [20, 22] . This pilot study sought to look at the changes in skin perfusion seen by Field Laser Perfusion Imaging (FLPI) before and after BFET and to evaluate patient perception of treatment.
Methods
This study was approved by the Institutional Review Board at MedStar Health Research Institute.
Subjects
All subjects (N=20) were at least 18 years of age, had sustained a burn injury and were admitted to the step-down unit of the MedStar Washington Hospital Burn Center between May 1, 2010 and February 1, 2011. Patients admitted to the burn step-down unit were screened for enrolment by a member of the research staff. If the patient was expected to remain in the hospital for at least 4 days, as determined by a burn surgeon, and the patient met inclusion criteria, he or she was approached for consent. Exclusion criteria were: age less than 18, a burn injury requiring ICU care at the time of study, inability to consent for themselves, and non-English speaking. Burn depth or percent total body surface area burn were not considered in inclusion or exclusion criteria.
Therapy sessions
Upon enrolment, each patient was scheduled for two, 1 hour-long BFET sessions to occur within one week. The sessions took place in a private room equipped with a massage table. Subjects who, due to injury, were not mobile enough to position themselves on the massage table were wheeled into the private room in a hospital bed.
Trained in various forms of (CAM) modalities, the BFET practitioner applied ranges of energy frequencies, customizing each session according to the patient's needs. The BFET practitioner approached each subject with the intention to bring peaceful balance to the patient and the energy field surrounding the patient. Working on the premise that all matter generates electrical and electromagnetic energy fields at a precise frequency, the therapy included lightly touching or scanning the hands above the body, avoiding any painful, injured areas to treat weaknesses in the energy field. Imagery and relaxation techniques were also employed. The patient and practitioner remained undisturbed for the full hour of treatment.
Surveys
Subjects completed a 12-question survey before and after each session. The survey asked the subject to rate levels of pain, pruritis, anxiety, stress, and fatigue. The survey also asked the subjects to rate satisfaction with their current health status, feelings of peacefulness and feelings of optimism. Responses were quantified using a 5-part Likert scale. The post-session survey contained two additional questions; one additional question asked the subject to rate his or her satisfaction with the BFET experience and the second asked the subject if he or she would be interested in additional BFET sessions. Surveys also provided space for subjects to leave optional comments.
Perfusion measurement
Basal skin images were acquired using an FLPI (Moor Instruments, Inc.). This device has not been validated for clinical diagnoses; however, the device can be used to measure rates of vascular perfusion in units of flux. Due to burn wound dressings left intact, it was often not possible to image a subject's burn wound. Every effort was made to image an area of the body proximal to the burn wound. Due to scheduling constraints, only 14 subjects had imaging acquired before and after each BFET session. Only a subset of those 14 was able to be imaged for both BFET sessions. In patients who had additional time, multiple sites were imaged. Taken together, these FLPI sessions provide preliminary data. During each image capture, four images were taken in sequence, thus measuring perfusion 4 times. The flux from the four separate images, each acquired in 15 second intervals, was averaged for both the pre-and post-image captures and the pre and post results were compared for each of these 14 subjects' different FLPI sessions. Pre and post results from each session were analysed with an unpaired t-test, Holm-Sidak method. Graphpad (Prism, La Jolla, CA) was used for statistical analysis.
The same body location was imaged pre-and post-therapy for each patient, however the locations imaged varied among subjects and sessions. Whenever possible, imaging occurred after the subject had been lying still for 10 minutes to limit the effect of movement on measured perfusion units.
Results

Subjects
Subjects consisted of 15 females and 5 males. The age of females ranged from 27 to 61 years with a mean age of 44.6 years. The age of males ranged from 18 to 34 with a mean age of 24.2 years. The percent TBSA burn for these 20 subjects ranged from 0.5% to 30%. Fifty percent of subjects had a burn size greater than 8% TBSA. Depth of burn varied among subjects. Seven of the twenty subjects enrolled had only one BFET session; all other subjects (65%) had two sessions. Reasons for not participating in both sessions varied from scheduling conflicts with other services or operating room procedures, discharge of patients
Surveys
Surveys were evaluated for patient question responses and free text comments. Four surveys were incompletely answered. The questions left blank for each survey were not included in the total number of responses for a given topic, when applicable. Of 33 responses, 25 (76%) reported a decrease in tension, 22 (67%) reported a decrease in pain, 25 (76%) reported a decrease in anxiety, 18 (55%) reported a decrease in fatigue, and 21 (64%) reported an increase in feelings of peacefulness following a BFET session. Of 32 responses, 25 (78%) reported a decrease in stress, 22 (69%) reported a decrease in pruritis, 21 (66%) reported a decrease in feeling anxious, 12 (38%) reported an increase in energy, and 18 (56%) reported a decrease in feeling wornout following a BFET session. Of 31 responses, 8 (26%) reported an increase in feeling satisfied with their current health status and 9 (29%) reported an increase in feelings of optimism about their health status following a BFET session. In the post-session survey, patients were asked about their satisfaction with the BFET session. Of 33 responses, 14 (42%) answered "extremely satisfied", 13 (39%) answered "satisfied", 2 (6%) answered "I don't know", 3 (9%) answered "unsatisfied", and 1 (3%) answered "extremely unsatisfied". In the post-session survey, patients were also asked whether they would be interested in further BFET sessions. Of 32 responses, 31 (97%) answered "yes" and 1 (3%) answered "no" (Table 1 ).
All patients were given the opportunity to leave free-text comments on their post-session surveys. Descriptive words written by patients included "soothing", "relaxing", "calming", and "comforting". Phrases included "relieved my stress and fatigue", "I feel I can better cope", and "definitely feel a difference". More detailed comments included "If I could be in therapy all day, I probably wouldn't have pain at all", "I think this is the perfect complement to 'scientific' medicine", and "I never knew soft touch could make me feel better".
Perfusion measurement
FLPI measurements on a subset of subjects (n=14) showed differential perfusion before and after therapy. Of all the FLPI sessions done on the 14 subjects, there were a total of 44 paired pre-BFET and post-BFET flux measurements to analyze. Of these 44 FLPI sessions, 16 had statistically significant differences between pre-BFET and post-BFET flux measurements, with p<0.05 (Figure 1) . Ten of these 16 showed an increase in perfusion, measured in flux; though rates of increased perfusion varied among these ten subjects (Figure 2 ).
Discussion
Biofield Energy Therapy has been cited as an example of "frontier medicine", or a therapy "for which there is no plausible biomedical explanation" [16] . This pilot study was designed to gather feedback from burn patients who received BFET to determine whether further investigations into its use for this population are warranted. The majority of subjects treated experienced an improvement in measured symptoms and were satisfied with their BFET sessions. Almost all of the patients were interested in further therapy sessions. The potential for BFET to be used as a complementary therapy in the alleviation of burn injury symptoms is promising given the results seen in this small pilot study, coupled with a need for a wider range of available therapeutic modalities. We know that pharmacotherapies are at times inadequate and inconsistent, leading to the search for further tools. A great advantage of BFET is that it is designed to be a multidimensional approach to the various symptoms experienced by burn patients, whereas pharmacologic therapies often target only one symptom at a time. The type of multifaceted symptom relief sought with BFET seemed to apply to the results reported by many of the patients treated in this study.
Inadequate pain management naturally results in worsened patient suffering, but may also contribute to dissatisfaction with care, delayed healing, and prolonged hospitalization [23] . By providing patients with alternative therapies and a larger variety of options, they are likely to have a more positive patient care experience.
It has been reported that the psychological state of a patient may modulate, inhibit, or modify the nociceptive signals occurring at the spinal cord, affecting the signals that reach the brain and contributing to the pain experienced by the patient [24] . If the psychological state of a person exerts physiologic effects on the body, then BFET may alleviate pain, anxiety, or stress via the ability to alter the mood of the patient through energy, relaxation, and imagery techniques. Future directions for BFET research may focus specifically on the alteration of a patient's psychological state in an effort to alleviate associated symptoms.
BFET is designed to provide relief to the whole person; as such, it is crucial to evaluate the types of verbal or written responses collected in this study's surveys indicating perceived effects from participating subjects. The addition of documentation of physiologic changes may provide further insight to the underlying effects of BFET, hopefully resulting in quantitatively measureable data. The increase in perfusion, measured in flux, in ten of the twenty subjects may indicate a physiologic change occurring during BFET sessions. Indeed, other investigators have noted autonomic nervous system changes associated with biofield therapies [22] . There may, however, be no reliable change in perfusion associated with BFET, and the results seen could be attributed to unrelated, independent variables. No clear conclusions may be drawn from this small sample. In future studies, there may be benefit to the collection of perfusion data along with vital signs such as blood pressure and heart rate and environmental factors such as room temperature. This would allow for a more controlled setting to evaluate the reliability of flux measurements. Additionally, it may be important to make accommodations to image the wound and an uninjured part of the body to compare perfusion differences between these areas.
The results of this pilot study are promising, though several improvements could be made in future studies. It is plausible that the efficacy of this therapy may be related to burn depth and size. The severity of squeal that results from burn injury may also vary depending on the time since injury. Future studies may benefit from the creation of cohorts based on burn depth, size, and time at which therapy occurs in the course of the subject's recovery. Lastly, many burn patients receive medications directed at the alleviation of pain, purities, and anxiety. These medications were not accounted for in this study and depending on dose and time administered, may have had a compounding effect on some of the symptoms evaluated.
Conclusions
The need for improved management of common symptoms experienced by the burn injury population is obvious. Although burn care has improved dramatically in the past 40 years, the traditional pharmacologic approach to the treatment of these injuries has not sufficiently improved. Clinicians and patients should utilize tools beyond what has been traditionally available. In this small pilot study, BFET was associated with improvement in an array of symptoms for a majority of patients. The utility of BFET should be explored further, in an effort to consider independent variables that may have an effect on the subjective variables evaluated in this study.
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